Isolation and characterization of hydrogen producing marine photosynthetic bacteria by Idris, Abdulrahman
  
 
 
 
 
ISOLATION AND CHARACTERIZATION OF   HYDROGEN   PRODUCING 
MARINE PHOTOSYNTHETIC BACTERIA 
 
 
 
 
 
 
 
 
 
ABDULRAHMAN IDRIS 
 
 
 
 
 
 
 
 
 
A dissertation submitted in partial fulfillment of the 
requirements for the award of the degree of 
Master of Science (Biotechnology) 
 Faculty of Biosciences and Medical Engineering 
Universiti Teknologi Malaysia 
JULY 2014 
iii 
 
 
 
 
 
 
To my beloved father and mother for their moral support 
To my wife and children 
And 
My brothers and sisters 
 
 
 
 
 
 
 
 
 
 
iv 
 
 
 
ACKNOWLEDGEMENT 
 
 
All praises and all thanks are to Allah, the lord of the mankind who bestow 
knowledge and guidance to His servants. I thank Allah for making it possible for me 
to write down this Dissertation and complete my study. 
I wish to acknowledge my supervisor, Dr Mohd Firdaus Abdul Wahab for his 
hard work, patience, support and encouragement from the beginning to the end of this 
work. 
I also wish to acknowledge the support of my beloved parents for their 
wonderful training, upbringing and support throughout my life. 
I wish to appreciate my lovely family: my magnificent and caring wife, Ummu 
Nu’aym and my two Adorable kids: Nu’aym and Ummul Fadhl for their patience, 
perseverance and tolerance during the long period of this study. 
 I also wish to thank all those who assisted me towards the success of this work 
from my lab colleagues and technicians, class mates and all those who had contributed 
in any way towards the completion of this work. It is not possible to list everyone due 
to limited space. 
Finally, appreciation goes to my brothers and sisters, friends and colleagues at 
home and abroad as well as well-wishers who always pray for the success of my study. 
I appreciate you all. 
May Allah (Subhanahu wa taala) reward all of you abundantly. 
v 
 
 
 
ABSTRACT 
 
 
Photosynthetic bacteria are widely distributed in nature and are a good source 
of sustainable products. The aim of this work is to investigate the potential of 
photosynthetic bacteria from marine environments to produce hydrogen, a renewable, 
clean and efficient fuel. Marine environments have been identified as major source of 
new natural products. Samples of water were collected from marine environments 
around Kuala Terengganu. Using aseptic techniques, the samples were inoculated in 
succinate medium and incubated under light at a temperature of 28-30oC. Two 
suspected photosynthetic bacteria were isolated from the sample. Both are Gram 
negative rods and produce carotenoid and bacteriochlorophyl photosynthetic 
pigments. The isolated bacteria were then investigated for their potential to produce 
hydrogen using acetate and synthetic waste water media containing starch as carbon 
sources incubated under light. The gas produced were collected and analyzed using a 
Residual Gas Analyzer (RGA). Both isolates show potential to produce hydrogen gas. 
The bacteria were then subjected to molecular characterization using 16s rRNA 
method to identify the isolated organisms. The two isolates were identified using NCBI 
BLAST tool Pseudomonas species ID1 with accession number KJ950496 and 
Aeromonas species ID2 with accession number KJ950497. 
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ABSTRAK 
 
 
Bakteria fotosintetik terdapat secara meluas di alam semula jadi dan 
merupakan sumber yang baik sebagai produk lestari. Tujuan kajian ini adalah untuk 
menyelidik potensi bakteria fotosintesis dari persekitaran marin untuk menghasilkan 
hidrogen, bahan api yang boleh diperbaharui, bersih dan cekap. Persekitaran marin 
telah dikenal pasti sebagai sumber utama produk semula jadi baru. Sampel telah 
dikumpulkan dari persekitaran marin di sekitar Kuala Terengganu. Dengan 
menggunakan teknik aseptik, sampel telah dibiakkan dalam medium succinate dan 
diinkubasikan di bawah cahaya pada suhu 28-30°C. Dua bakteria fotosintetik telah 
dikenal pasti daripada sampel. Kedua-duanya adalah rod Gram negatif dan 
menghasilkan karotenoid dan bakterioklorofil pigmen fotosintesis. Bakteria 
diasingkan kemudiannya diselidik potensi mereka untuk penghasilan hidrogen dengan  
menggunakan asetat dan media sintetik air sisa yang mengandungi kanji sebagai 
sumber karbon diinkubasi di bawah cahaya. Gas yang dihasilkan telah dikumpulkan 
dan dianalisis menggunakan Residual Gas Analyzer (RGA). Kedua-dua bakteria 
menunjukkan potensi untuk menghasilkan gas hidrogen. Bakteria kemudiannya 
diberikan pencirian molekul dengan menggunakan kaedah 16S rRNA untuk mengenal 
pasti bakteria berkenaan. Dua bakteria tersebut telah dikenal pasti sebagai 
Pseudomonas sp ID1 (KJ950496) dan Aeromonas sp ID2 (KJ950497). 
 
 
 
 
